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 In this issue of  Kidney International , 
Chapagain and colleagues 1 report a study 
from a single center in the United King-
dom of 25 patients with signifi cant renal 
dysfunction who the authors suspect had 
an unusual form of tuberculosis. In 22 
cases the estimated glomerular fi ltration 
rate was less than 20  ml / min per 1.73  m 2 , 
and, not surprisingly, many patients started 
dialysis shortly aft erward. What is interest-
ing about this report is that the patients 
presented not with the typical features 
of classical renal tuberculosis but with 
a more insidious form that is easily 
overlooked — namely, tubulointerstitial 
nephritis. 
 Classical renal tuberculosis is character-
ized by malaise, weight loss, and lower 
urinary symptoms. Radiological imaging 
typically reveals a unilateral destructive 
process involving cortex and medulla with 
scarring, calcifi cation, and even papillary 
necrosis. Th ere is oft en also calcifi cation 
and scarring in the lower urinary tract, 
and in men the genital tract may some-
times be involved. Histology reveals the 
caseating granulomas of tuberculosis, and 
it is usually possible to isolate  Mycobacte-
rium tuberculosis from the urine. If unilat-
eral, the patient is likely to be managed 
throughout by a urologist. In the patients 
reported by Chapagain and colleagues, 1 
the disease was bilateral, and there was 
apparently no calcifi cation. Th e majority 
had evidence of tuberculosis elsewhere, 
and some had been treated for extrarenal 
disease. Th e question is whether the very 
signifi cant renal damage was being caused, 
directly or indirectly, by tuberculosis. 
 Th e 17 patients who were biopsied had 
not received treatment for tuberculosis 
(nor had the one HIV-positive patient 
been treated for HIV). About half had 
evidence of tuberculosis elsewhere, but 
eight were asymptomatic or had nonspe-
cifi c symptoms. Th ree had lower urinary 
symptoms, and a number of others had an 
active urinary sediment; and 16 of the 
biopsies showed interstitial infl ammation 
with eosinophils and granulomas. On the 
other hand, Ziehl-Neelsen staining for 
mycobacteria was negative in all 17 biop-
sies, which is not uncommon in all forms 
of tuberculosis unless there are very large 
numbers of bacilli as a result of immuno-
suppression. Furthermore, despite careful 
patient selection, PCR for the detection of 
mycobacterial DNA was negative in all 
fi ve biopsies tested. Th e question, there-
fore, is whether the observed condition is 
an unusual form of tuberculosis; is an 
immunological epiphenomenon induced 
by tuberculosis in other organs; or is 
totally unrelated to tuberculosis. 
 Th e diff erence between classical tuber-
culosis and that described by the authors 
raises the question of whether the presen-
tation of tuberculosis of the renal tract is 
changing. Before the introduction of 
streptomycin in the mid-1940s, tubercu-
losis was common in the United Kingdom 
and many other developed countries, but 
there was no specifi c treatment, and suf-
ferers ’ recovery depended largely on their 
immune status. Urinary tract tuberculosis 
oft en presented late, and those with renal 
dysfunction in addition to urological disease 
would have had a very poor prognosis. 
 During the ensuing years, there were 
major advances in the treatment of tuber-
culosis, especially with the introduction 
of short-course regimens, but relatively 
little attention was paid to the specific 
problems posed by renal tuberculosis. In 
the early 1980s, the introduction of imag-
ing techniques beyond intravenous 
urography to ultrasound and computed 
tomography meant that patients with uri-
nary and renal tuberculosis were likely to 
be diagnosed earlier than formerly and 
given eff ective treatment, though whether 
this has been associated with a fall in the 
incidence of classical tuberculosis is 
uncertain. It is worthy of note that during 
the period of their study Chapagain and 
colleagues 1 also saw 21 cases of classical 
genitourinary tuberculosis. 
 If the biopsy fi ndings of tubulointersti-
tial nephritis (TIN) in these patients are 
not the result of tuberculosis, what has 
caused the fi ndings? Skeptics will require 
more substantial evidence that the tubu-
lointerstitial findings were caused by 
 M. tuberculosis . Nevertheless, the organ-
ism was cultured from tissue other than 
kidney in some of the patients; the infl am-
matory response on biopsy included gran-
ulomas in a high proportion of biopsies; 
and other causes of TIN seem to have 
been excluded. Furthermore, treatment of 
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the patients with antituberculosis drugs 
plus prednisolone resulted in a good 
symptomatic response with a striking fall 
in serum C-reactive protein. Th e renal 
benefi ts were, however, less spectacular, 
presumably as a consequence of late 
presentation, and nine patients became 
dialysis-dependent within a short time. 
 It is important to note that in the United 
Kingdom, interstitial nephritis is more 
common in those of Indian ethnic origin 
than in the indigenous white population. 
In a study by Ball  et al. , 2 TIN was detected 
in 17 of 75 renal biopsies in the former but 
in only 17 of 223 in the latter; none was 
positive on acid-fast staining.  Figure 1 
shows the fall of creatinine in a patient 
with tuberculous interstitial nephritis 
given antituberculosis drugs. 3 
 Nineteen of the patients of Chapagain 
 et al. 1 were of Indo-Asian origin, of whom 
16 were born overseas; the other six were 
from Africa. Th is is, perhaps, surprising, 
as surveys in the United Kingdom have 
revealed that, although non-pulmonary 
manifestations of tuberculosis are rela-
tively more common in ethnic minority 
populations (especially those of Indo-
Asian origin) than in the indigenous 
population, a notable exception is bacte-
riologically confi rmed renal tuberculosis, 
which is uncommon, both relatively and 
absolutely, in Indo-Asians. 4 Th is raises 
the question of whether there might be a 
bacteriological cause for the ethnic 
diff erences. It is now known that  M. tuber-
culosis is far from homogeneous, and 
several genetically distinct lineages with 
diff erences in pathogenicity have been 
described. 5 In the United Kingdom, a 
much higher proportion of tuberculosis 
patients of Indo-Asian origin are infected 
with an ancestral lineage of  M.  tuberculosis 
known as the Asian or South Indian type, 
which diff ers in many respects from more 
modern lineages in other populations. 6 
Furthermore, the various lineages of 
 M. tuberculosis appear to adapt to human 
populations in the regions where they 
occur and cause diff erent patterns of dis-
ease in populations to which they are 
adapted (sympatric hosts) as compared 
with other populations (allopatric hosts). 7 
 On the other hand, the histology, distri-
bution, and severity of disease may be 
determined more by the immune status of 
the patient than by the virulence of the 
organism, as is seen in both tuberculosis 
and leprosy. Th e histological appearances 
of mycobacterial infection are variable 
and form a spectrum 8 that ranges from 
ill-defined granulomas with many 
organisms in those with impaired immu-
nity to necrotizing epithelioid granulomas 
without demonstrable organisms in the 
hypersensitive. Granulomas were seen in 
a high proportion of Chapagain and col-
leagues ’ 1 cases, but organisms were not 
found even by PCR. Immunological 
factors might also account for diff erences 
in disease manifestation, especially in 
Gujaratis recently arrived in the United 
Kingdom and in other vegetarians of 
Asian ethnic origin, 9 because of the fi nd-
ing of very low or undetectable circulating 
25-OH-vitamin D levels. 
 Clues to the nature of bacteriologically 
negative TIN may come from studies on 
leprosy, in which there is a distinct immu-
nopathological spectrum of clinical man-
ifestations, ranging from numerous bacilli 
and tissue necrosis at one end, to a brisk 
immune response with granuloma forma-
tion and very few bacilli at the other. 
Although not so obvious, a similar spec-
trum occurs in tuberculosis. 8 Another 
similarity to leprosy is that it too causes 
renal damage (interstitial nephritis, sec-
ondary amyloidosis, and forms of glomer-
ulonephritis), and between 11 % and 38 % 
of leprosy suff erers die of renal failure. 3,10 
 Although the kidney (aft er the lung) is 
the organ most frequently involved in 
tuberculosis, many unresolved issues 
surround this form of the disease. Th is is 
particularly so in the case of TIN. The 
emerging picture of renal tuberculosis is 
more complex than previously suspected, 
with three major categories: classical dis-
ease manifestations with gross tissue 
destruction, TIN with granulomas and 
tubercle bacilli detectable by PCR, 11 and 
TIN that may be due not to direct bacte-
rial invasion but to some indirect immu-
nological or other pathological mechanism 
induced by tuberculosis. In addition, TIN 
may be an unrelated phenomenon in 
some patients diagnosed with tuberculo-
sis, especially in ethnic groups in whom 
idiopathic TIN is found. Patients such as 
those described by Chapagain and col-
leagues 1 are likely to be hidden among the 
substantial numbers of patients present-
ing with end-stage renal disease and 
classified in renal databases as having 
 ‘ Unknown diagnosis ’ or  ‘ Equal small 
smooth kidneys. ’ Data from the European 
Dialysis and Transplant Association show 
that in 1991 the incidence of tuberculosis 
as a primary cause of end-stage renal dis-
ease was low. Renal tuberculosis accounted 
for only 0.65 % of cases, though individual 
countries were as high as 4.5 % . 12 Data 
from the United States and Australasia 
showed an even lower incidence, at 
0.004 % and 0.16 % , respectively. 13 It is, 
however, likely that, as tuberculosis-
related TIN is rarely recognized, there 
could be potentially treatable patients with 
end-stage renal disease in whom the like-
lihood of tuberculosis is not considered. 
Clearly it is important that the relation-
ship between tuberculosis and progressive 



























 Figure 1  |  Reciprocal plasma creatinine plotted against time in a patient with tuberculous 
interstitial nephritis. The bar indicates treatment with antituberculosis drugs and prednisolone 
for 6 months. Note the stable glomerular filtration rate after treatment. Numbers to the left of the 
vertical axis refer to 1000 / creatinine, and numbers to the right refer to plasma creatinine 
(in   mol / l). 3 
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clarifi ed. Th erefore, it is important to con-
sider tuberculosis in any member of an 
at-risk community with renal dysfunction 
in whom no specifi c renal diagnosis has 
been made. 
 Unfortunately, the spectrum of disease 
processes that produce a picture of inter-
stitial nephritis is ill understood, let alone 
the mechanisms outlined here in cases 
associated directly or indirectly with 
tuberculous infection. Interstitial nephri-
tis has never had the glamour of glomeru-
lonephritis and has received much less 
attention. Th ere is now a case for a radical 
reevaluation of this group of interstitial 
diseases to move them to a level of under-
standing comparable to that of glomerular 
disease and to pinpoint the complex 
etiological, genetic, and immunological 
processes that cause them. 
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 Segmental glomerulosclerosis is charac-
terized by a segmental increase in glomer-
ular matrix with obliteration of capillary 
lumens and is a common morphological 
feature in biopsies, either as the only man-
ifestation of glomerular injury or in com-
bination with other pathology. Because 
the lesions usually affect only some 
glomeruli, this is termed focal segmental 
glomerulosclerosis (FSGS). Th ere are at 
least two mechanisms by which such 
lesions develop. Th ey may form secondary 
to an initial lesion of glomerular infl am-
mation or necrosis as, for example, occurs 
in ANCA-associated glomerulonephritis, 
in which it is common to see biopsies with 
both active necrotizing lesions and seg-
mental glomerulosclerosis. Or these 
lesions may form as a consequence of 
podocyte injury, as has been elegantly 
shown in the work of Kriz and co-workers 
by detailed analysis of animal models. 1 
Th ey have demonstrated that loss of podo-
cytes with denuding of the glomerular 
basement membrane is followed by an 
adhesion to Bowman ’ s capsule and then 
the formation of a sclerotic lesion. In some 
cases of primary FSGS there is evidence 
for a circulating toxin that damages the 
podocyte, whereas in other settings the 
podocyte damage may be secondary to 
hemodynamic changes as a response to 
loss of functioning nephrons. 
 Segmental sclerotic lesions are com-
monly seen in glomeruli in immunoglob-
ulin A (IgA) nephro pathy. In the recently 
published Oxford classifi cation of IgA 
nephropathy, 2 the presence of segmental 
sclerosis (S) was one of the four features 
that were found to predict an adverse 
outcome. The others were mesangial 
hypercellularity (M), endocapillary 
 Focal segmental glomerulosclerosis 
in IgA nephropathy: a result of 
primary podocyte injury ? 
 H. Terence  Cook 1 
 Segmental sclerosis is frequently seen in IgA nephropathy and is an 
adverse prognostic indicator in the Oxford classification. Hill and 
colleagues have studied patients with IgA nephropathy and show that 
the segmental sclerotic lesions have features that suggest they are due 
to primary podocyte injury. They confirm the validity of the Oxford 
classification in predicting outcome and also show that categorizing the 
type of FSGS is of prognostic significance, with collapsing and cellular 
forms having the worst outcome. 
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